ABSTRACT
INTRODUCTION
Metabolic syndrome is comprised of metabolic risk factors in one individual. This syndrome is also defined as a multidimensional risk factor for cardiovascular disease. It was initially described by a committee of experts from the World Health Organization (WHO) in 1998 (1) .
The experts of the National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP)-III created an operational definition of metabolic syndrome in 2001. In this classification, abdominal obesity, high blood pressure (BP), high fasting blood glucose (FBG), high triglyceride (TG), and low high density lipoprotein (HDL) cholesterol are suggested as risk factors of metabolic syndrome. The existence of any three out of five factors is defined as metabolic syndrome (2) .
In economically developed countries, the metabolic syndrome is very common and affects up to 30% of the population, and its incidence continues to increase (3) . Endothelial dysfunction occurs frequently in metabolic syndrome and is predictive of future cardiovascular events (4) .
It affects the whole arterial system including those that supply blood to the penis (5). Montorsi et al. stated that erectile dysfunction (ED) existed approximately 39 months before cardiac events (6) . Briefly, the relationship between metabolic syndrome and cardiovascular disease (CVD) has been established as well as the relationship between CVD and ED (7). However, association between ED and metabolic syndrome has been investigated in few studies (8) .
In this study, we aimed to investigate the relationship between metabolic syndrome and sexual function and effective parameters on erectile dysfunction.
MATERIALS AND METHODS
A total of 1300 consecutive individuals who were admitted to urology and endocrinology clinics were included in the study. Individuals who had history of drug usage, history of surgeries and history of neurologic, psychogenic, cardiovascular diseases were excluded the study.
Individuals filled the IIEF questionnaire by themselves. Erectile Function, Orgasmic Function, Sexual Desire, Intercourse Satisfaction and Overall Satisfaction status were determined using IIEF (9) .
All individuals underwent physical examination including measurement of height, weight, hip girth, and waist circumference (WC). Supine WC was measured at the level of umbilicus with the person breathing silently according to the WHO guidelines (10) . Blood samples were obtained from all individuals in a fasting state for serum triglyceride (TG), high density lipoprotein (HDL) cholesterol, and fasting blood glucose (FBG) analysis.
The presence of metabolic risk factors were defined as: HDL-cholesterol < 40mg/dL, Blood Pressure ≥ 130/85mmHg; Fasting Glucose ≥ 110mg/dL; Triglycerides ≥ 150mg/dL; and Waist circumference > 102 cm2. The presence of metabolic syndrome was determined according to NCEP ATP-III guidelines (2) . When a patient had three or more risk factors, he was assumed to have metabolic syndrome. Obese individuals were divided into six groups according to modified WHO definition (11) .
Effective parameters on erectile dysfunction were investigated in individuals with metabolic syndrome.
Statistical analysis
Mean age and IIEF domain scores of individuals with and without metabolic syndrome were compared using an independent Student's t--test. χ 
RESULTS
Metabolic syndrome was diagnosed in 455 (35%) of 1300 individuals and the rest (845 individuals) constituted the group of individuals without metabolic syndrome. The mean age of participating individuals in this study was 57.2 ± 9.2 years. Individuals with metabolic syndrome were significantly older than the individuals without metabolic syndrome (p < 0.05). Demographics and laboratory findings are shown in Table-1. Mean domain scores of IIEF for all parameters were higher in individuals without metabolic syndrome than individuals with metabolic syndrome (p < 0.05). IIEF-Erectile function domain scores of individuals with and without metabolic syndrome were 15. Table-2) .
Sixty percent of individuals of the smoking group (202 individuals) and 45% of individuals in nonsmoking group (253 individuals) had ED among individuals with metabolic syndrome. Mean score of IIEF-Erectile function in smoking group was 13.4 ± 4.3 and in nonsmoking group was 16.7 ± 3.3. There was statistical difference in mean IIEF score between smoking and nonsmoking groups (p < 0.05) (Student's t test).
Obesity was detected in 380 of 455 individuals (83%) with metabolic syndrome. Mean score of IIEF-Erectile function was 18.4 ± 5.8 in class 1 obesity group, 17.6 ± 3.7 in class 2 obesity group and 13.4 ± 4.8 in class 3 obesity group. Mean score of IIEF-Erectile function was lower in individuals with class 3 obesity than individuals with other obese groups for erectile dysfunction (p < 0.05) ( Table-3 ). Logistic regression analysis revealed that WC was the most important criteria for ED.
DISCUSSION
Obesity affects at least 400 million adults worldwide (12) . In the USA, 40% of men are expected to be obese by 2020. ED affects physical and psychosocial health and has a significant impact on the quality of life of sufferers and the partners and families (13, 14) . ED is one of the most widespread chronic diseases in men (15) . Currently, it is widely agreed that atherosclerosis vessels of the penis are the cause of organic ED in the majority 
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of cases (16) . Evidence of this can be seen from the fact that the risk factors for atherosclerosis, such as hypertension, diabetes mellitus (DM), dyslipidemia, sedentary lifestyle, obesity and smoking, are common in men with organic ED (15, 17) . Moreover, the severity of ED is known to correlate with the number and severity of the above listed disorders, while the combination of these factors raises the risk of developing ED (18) . In our study we observed that the mean domain scores of IIEF for all parameters were higher in individuals without metabolic syndrome than individuals with metabolic syndrome. Among the factors associated with ED are depression, hormonal changes, and vascular or neurologic damage after trauma or surgery. ED is also associated with different endocrine-metabolic disorders like type 2 diabetes mellitus (DM2), and components of metabolic syndrome (MS) such as hypertension, obesity, and dyslipidemia (19) .
Metabolic syndrome is a group of risk factors that is responsible for endothelial dysfunction and atherosclerosis (20) . Erectile dysfunction is a multifactorial disease. The most common cause of ED is penile vascular insufficiency (21) . As shown in previous studies, endothelial dysfunction and ED share common pathophysiologic pathways (22) . Cross-sectional studies have documented a concordance between the causes of ED and cardiovascular disease, that is, elements common to the metabolic syndrome (23, 24) . The relationship between metabolic syndrome and CVD has been established by Wilson et al. (25) .
On the other hand, the metabolic syndrome is considered the most important public health threat of the twenty-first century (26) . Men with cardiovascular diseases or metabolic syndrome often have erectile dysfunction, probably because of shared factors impairing hemodynamic mechanisms in both the penile and systemic vascular beds (27) .
Obesity is a term applied to excess body weight with an abnormally high proportion of body fat. Several studies have indicated that obesity is an independent risk factor for CVD and ED (28, 29) . Abdominal obesity is associated with increased coagulability, endothelial dysfunction, and inflammation. Increased cytokine levels and other factors which cause insulin resistance and increased cardiovascular risk may be responsible for this condition (30, 31) .
In our study, the mean score of IIEF-Erectile function was significantly lower in individuals with class 3 obesity than individuals with other obese groups for erectile dysfunction. In addition, we detected that WC was the most important criteria for ED.
Some modifications to the WHO definitions have been made by particular bodies. The surgical literature breaks down "class III" obesity into further categories whose exact values are still disputed (11) .
Numerous studies have demonstrated that endothelial dysfunction occurs early in the insulin resistant state and is predictive of future dysfunctional vascular diseases such as ED and CVD (20, 32) . There is accumulating evidence that waist hip ratio (WHR) and WC are better indicators of the metabolic syndrome and increased risk of CVD (33, 34) .
In a prospective study of risk factors for ED, the author found that obesity and smoking were positively associated, and physical activity was inversely associated with the risk of developing ED during the 14-year follow-up (35) . In our study, there was statistical difference in mean IIEF scores between smoking and nonsmoking groups. In this manuscript the main weakness is that it was carried out on hospitalized individuals, who are not necessarily representative of the general population.
CONCLUSIONS
Metabolic syndrome is significantly associated with ED. Furthermore, there is a significant association between the increased severity of ED and metabolic syndrome. Abnormal WC is an independent and new metabolic risk factor for ED. Metabolic syndrome, smoking and obesity seem to be potential risk factors for ED. We recommend individuals with metabolic syndrome, smoking and obesity should be questioned about ED.
